CHAPTER 14 

Cushing Syndrome 


KEY TEACHING POINTS 

The most common cause of Cushing syndrome is exogenous administration 
of corticosteroid hormones. Endogenous causes are Cushing disease (excess 
ACTH production from a pituitary tumor), ectopic production of ACTH, and 
adrenal tumors. 

In patients with suspected disease, the following findings increase the prob¬ 
ability of Cushing syndrome: thin skin, ecchymoses, truncal obesity, and 
osteoporosis. 

In patients with suspected disease, the following findings decrease the prob¬ 
ability of Cushing syndrome: generalized obesity, normal skin thickness, and 
absence of moon facies. 

In patients with ACTH-dependent Cushing syndrome, the presence of sig¬ 
nificant weight loss or rapid onset of symptoms increases the probability of 
ectopic ACTH syndrome. 

Pseudo-Cushing syndrome refers to disorders that mimic Cushing syndrome, 
such as those present in patients with chronic alcoholism or human immuno¬ 
deficiency virus (HIV)-infected patients taking antiretroviral agents. 


I. INTRODUCTION 

Cushing syndrome refers to those clinical findings induced by excess circulating 
glucocorticoids, such as hypertension, central obesity, weakness, hirsutism (in 
women), depression, skin striae, and bruises. The most common cause is exogenous 
administration of corticosteroid hormones. 1 Endogenous Cushing syndrome results 
from pituitary tumors producing the adrenocorticotropic hormone (ACTH; i.e., 
Cushing disease, 70% of all endogenous cases), ectopic production of ACTH (usu¬ 
ally by small cell carcinoma of the lung or carcinoid tumors of the lung or medi¬ 
astinum, 10% of cases), adrenal adenomas (10% of cases), or adrenal carcinoma 
(5% of cases). 1 Cushing disease and the ectopic ACTH syndrome are referred to 
as ACTH-dependent disease, because the elevated cortisol levels are accompanied 
by inappropriately high ACTH levels. Adrenal tumors are indicative of ACTH- 
independent disease. 

The bedside findings of Cushing syndrome were originally described by Harvey 
Cushing in 1932. 1 Corticosteroid hormones were first used as therapeutic agents to 
treat patients with rheumatoid arthritis in 1949; within 2 years, clear descriptions 
of exogenous Cushing syndrome appeared. 5 


II. THE FINDINGS AND THEIR PATHOGENESIS 

Table 14-1 presents the physical signs of more than 1000 patients with Cushing 
syndrome. 


Downloaded for Ahmed Othman (aothman@kockw.com) at Kuwait Oil Company from ClinicalKey.com by Elsevier on 
December 09, 2017. For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights 

reserved. 






90 PART 3 GENERAL APPEARANCE OF THE PATIENT 


TABLE 14.1 Cushing Syndrome- 

—Frequency of Individual Findings* 

Physical Finding 

Frequency (%) 

VITAL SIGNS 

Hypertension 

64-88 

BODY HABITUS 


Moon facies 

67-92 

Central obesity 

44-97 

Buffalo hump 

34-75 

SKIN FINDINGS 


Thin skin 

27 

Plethora 

28-94 

Hirsutism, women 

48-81 

Ecchymoses 

23-75 

Red or purple striae 

46-68 

Acne 

21-52 

EXTREMITY FINDINGS 


Proximal muscle weakness 

39-68 

Edema 

15-66 

OTHER 


Significant depression 

12-40 


•Information is based on 1056 patients from references 4*11. Each study enrolled >50 patients 
with disease. 

^Diagnostic standard: For Cushing syndrome, elevated daily cortisol or corticosteroid metabolites, 
or both, with loss of circadian rhythm and with abnormal dexamethasone suppression tests. 
^Results are overall mean frequency or, if statistically heterogeneous, the range of values. 


A. BODY HABITUS 

Patients with Cushing syndrome develop central obesity (also known as trun¬ 
cal obesity or centripedal obesity), a tenn describing accumulation of fat centrally 
on the neck, chest, and abdomen, which contrasts conspicuously with the muscle 
atrophy affecting the extremities. There are three definitions of central obesity: 
(1) Obesity sparing the extremities (a subjective definition and also the most common 
one). 4,12 (2) The central obesity index, a complicated ratio of the sum of 3 truncal 
circumferences (neck, chest, and abdomen) divided by the sum of 6 limb circumfer¬ 
ences (bilateral amts, thighs, and lower legs). Values higher than 1 are abnormal. 1, 
(3) Obesity as defined by an abnormal waist-to-hip circumference ratio (i.e., >1 in men 
and >0.85 in women; see Chapter 13). 1-1 The abnormal waist-to-hip circumference is 
not recommended because there are many false positives (i.e. for Cushing syndrome). 

Other characteristic features of the Cushing body habitus are accumulation of 
fat in the bitemporal region (moon facies), 1, between the scapulae and behind the 
neck (buffalo hump), in the supraclavicular region (producing a “collar” around 
the base of the neck), 14 and in front of the sternum (dewlap, named after its resem¬ 
blance to the hanging fold of skin at the base of the bovine neck; Fig. 14-1 ). 16 Many 
experts state that the buffalo hump is not specific to Cushing syndrome but accom¬ 
panies weight gain from any cause; 1 ' this hypothesis has not been formally tested. 
Morbid obesity is rare in Cushing syndrome. ,y 
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FIG. 14.1 DISTRIBUTION OF ADIPOSE TISSUE IN CUSHING SYNDROME. Rounding of 
cheeks and prominent bitemporal fat produces the characteristic moon facies. Fat also may accumu¬ 
late bilaterally above the clavicles (supraclavicular collar), in front of the sternum (episternal area, or 
dewlap), and over the back of the neck (dorsal cervical fat pad, or buffalo hump). In these drawings, 
the dotted line depicts normal contours of patients without Cushing syndrome. 


The truncal obesity of Cushing syndrome reflects increased intra-abdominal vis¬ 
ceral fat, not subcutaneous fat,- 0 probably from glucocorticoid-induced reduction 
in lipolytic activity and activation of lipoprotein lipase, which allows tissues to 
accumulate triglyceride. 

B. HYPERTENSION 

Hypertension affects three out of four patients with Cushing syndrome. Proposed 
mechanisms are suppressed vasodepressor systems (prostaglandins, kallikrein- 
kinin), exaggerated pressor responses to vasoactive substances, and possible activa¬ 
tion of the renin-angiotensin system.- 1 Most patients do not have a positive salt and 
water balance.** 

C. SKIN FINDINGS 

The characteristic skin findings associated with Cushing syndrome are thin skin, 
striae, plethora, hirsutism (in women), acne, and ecchymoses. 

Significant thinning of the skin probably arises from corticosteroid-induced 
inhibition of epidermal cell division and dermal collagen synthesis. 1 '* To measure 
skin thickness, many experts recommend using calipers (either skinfold calipers 
or electrocardiograph calipers) on the back of the patient’s hand, an area lacking 
significant subcutaneous fat and thus representing just epidermis and dermis. 22 '-’ 
In women of reproductive age, this skinfold should be thicker than 1.8 mm. 22 
Precise cutoffs have not been established for men, whose skin is normally thicker 
than women’s, or for elderly patients, whose skin is normally thinner than younger 
patients. 25 

The striae in patients presenting with Cushing syndrome are wide (>1 cm) and 
colored deep red or purple, in contrast to the thinner, paler pink or white striae that 
occur normally during rapid weight gain of any caused 2- * Striae are usually found on 
the lower abdomen but may occur on the buttocks, hips, lower back, upper thighs, 
and arms. In one of Cushing’s original patients, wide striae extended from the lower 
abdomen to the axillae. 2 Pathologically, striae are dermal scars, with collagen fibers 
all aligned in the direction of stress, covered by an abnormally thin epidermis. 25 
The pathogenesis of striae is not understood, but they may result from rupture of 
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the weakened connective tissue of the skin, under tension from central obesity, 
which leaves a thin translucent window to the red and purple colored dermal blood 
vessels. Striae are more common in younger patients with Cushing syndrome than 
in older patients. 24,26 

Plethora is an abnormal, diffuse purple or reddish color of the face. 4 Hirsutism 
and acne occur because of increased adrenal androgens. 14 24 Ecchymoses probably 
appear because the blood vessels, lacking connective tissue support and protection, 
are more easily traumatized. 

The severity of striae, acne, and hirsutism correlates poorly with cortisol levels, 
indicating that other factors—temporal, biochemical, or genetic—play a role in 
these physical signs. 24 

D. PROXIMAL WEAKNESS 

Painless proximal weakness of the legs is common and prominent in Cushing syn- 
drome, especially in elderly patients. 26 Because this weakness is a true myopathy, 
patients lack fasciculation, sensory changes, or reflex abnormalities. Chapter 61 
discusses how to assess proximal muscle strength. 

E. DEPRESSION 

Patients with Cushing syndrome present with crying episodes, insomnia, impaired 
concentration, difficulty with memory, and suicide attempts. 2 ' ,2a The severity of 
depression correlates with the cortisol level, 27 and unless the depression ante¬ 
dates the endocrine symptoms by years, it usually improves dramatically after 
treatment. 25 

E PSEUDO-CUSHING SYNDROME 

Several disorders, including chronic alcoholism, depression, and HIV infection, 
may mimic the physical and biochemical findings of Cushing syndrome and 
can thus be categorized as pseudo-Cushing syndrome. Patients with chronic 
alcoholism may develop the physical findings or the biochemical abnormali¬ 
ties associated with Cushing syndrome, or both, most likely due to the over¬ 
production of ACTH by the hypothalamic-pituitary axis, an abnormality 
that resolves after several weeks of abstinence. 2 " 50 Depressed patients may 
have the biochemical abnormalities of Cushing syndrome, but they usually 
lack the physical findings. 51 Patients with HIV infection, particularly if they 
are receiving protease inhibitors, may develop some of the physical findings 
(especially the buffalo hump and truncal obesity) but rarely the biochemical 
abnormalities. 52 ' 5 


III. CLINICAL SIGNIFICANCE 

A. DIAGNOSTIC ACCURACY OF FINDINGS 

EBM Box 14-1 presents the diagnostic accuracy of individual physical symptoms 
associated with Cushing syndrome, as applied to 303 patients with suspected dis¬ 
ease. The findings that significantly increase the probability of Cushing syndrome 
are thin skinfold (likelihood ratio [LR] = 115.6), ecchymoses (LR = 4-5), central 
obesity (LR = 3), and plethora (LR = 2.7). (The astronomical LR for thin skinfold 
thickness [LR = 115.6] derives from young women presenting with hirsutism and 
menstrual irregularity and thus applies only to similar patients.) The findings that 
decrease the probability of Cushing syndrome are generalized obesity (LR = 0.1), 
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Q 


EBM BOX 14.1 


Cushing Syndrome 


Finding 
(Reference ) 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio* 
if Finding Is 

Present Absent 

Vital Signs 

Hypertension 2 ' 

25-38 

83-94 

2.3 

0.8 

Body Habitus 

Moon facies 12 

98 

41 

1.6 

0.1 

Central obesity 4 ’ 12,12 

72-90 

62-97 

3.0 

0.2 

Generalized obesity 4 

4 

38 

0.1 

2.5 

BMI >30 kg/m 2 36 

31 

26 

0.4 

2.6 

Skin Findings 

Thin skinfold 22 

78 

99 

115.6 

0.2 

Plethora 4 

83 

69 

2.7 

0.3 

Hirsutism, in wom¬ 
en 4 , 12, 36 

47-76 

48-71 

NS 

NS 

Ecchymoses 4,12,36 

38-71 

69-94 

4.5 

0.6 

Red or blue striae 4,12,36 

41-52 

61-78 

NS 

0.8 

Acne 4,36 

25-52 

61-76 

NS 

NS 

Extremity Findings 

Muscle weakness 4,12,36 

28-63 

69-93 

NS 

NS 

Edema 4,12 

38-57 

56-83 

1.8 

0.7 


•Diagnostic standard: for Cushing syndrome, elevated daily cortisol or corticosteroid metabolites, 
or both, with loss of circadian rhythm and abnormal dexamethasone suppression. 

"^Definition of findings: for hypertension, diastolic blood pressure > 105 mm Hg; for central obesity, 
central obesity index exceeds I 3 or there is a subjective appearance of central obesity, sparing the 
extremities 412 ; for thin skinfold, skinfold thickness on the back of the hand < 1.8 mm (women of 
reproductive age only). 22 

^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

NS, Not significant. 

Click here to access calculator 


CUSHING SYNDROME 

Probability 


LRs 


Decrease 

Increase 



-45% -30% -15% 

+15% +30% 

+45% 


0.1 0.2 0.5 1 

-i-l_-—i- +-L++i 

2 5 

' 1 ,) A-u-l 

10 

III . 1 1 

LRS 115.6 


/ \L rr- 




Absence of moon facies 
Generalized obesity 
Absence of thin skinfold 
Absence of plethora 


Thin skinfold 
Ecchymoses 
Central obesity 
Plethora 
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absence of moon facies (LR = 0.1), absence of central obesity (LR = 0.2), and nor¬ 
mal skinfold thickness (LR = 0.2). 

In these same studies, one of the more powerful predictors of Cushing syndrome 
is osteoporosis (sensitivity of 32% to 63%, specificity of 90% to 97%, positive LR 
= 8.6, and negative LR = 0.5). 4 ’ 12,36 Osteoporosis was identified radiographically in 
these studies, but it is often apparent at the bedside from vertebral fractures, kypho¬ 
sis, and loss of height. Presumably, these bedside findings also accurately identify 
Cushing syndrome. 

B. ETIOLOGY OF CUSHING SYNDROME AND BEDSIDE 
FINDINGS 

Patients who take exogenous corticosteroids have the same frequency of central obes¬ 
ity, moon facies, and bruising as patients with endogenous Cushing, but a significantly 
lower incidence of hypertension, hirsutism, acne, striae, and buffalo humps.' 

Patients with the ectopic ACTH syndrome from small cell carcinoma are 
more often male, have Cushing syndrome of rapid onset (over months instead of 
years), and present with prominent weight loss, myopathy, hyperpigmentation, and 
edema. 1 ■ 1 ’ 1 The irregular hepatomegaly of metastatic disease may suggest this 
diagnosis. 37 In studies of patients with ACTH-dependent Cushing syndrome, two 
findings increase the probability of ectopic ACTH syndrome: weight loss (positive 
LR = 20) and symptom duration less than 18 months (positive LR = 15). 9,37 

Hirsutism and acne may occur in any woman with endogenous Cushing syn¬ 
drome, but the presence of virilization (i.e., male pattern baldness, deep voice, male 
musculature, clitoromegaly) argues strongly for adrenocortical carcinoma. 38 '4° 

The references for this chapter can be found on www. expertconsult. com. 
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